Development of a system for integrative and stable transformation of the zygomycete Rhizopus oryzae by Agrobacterium-mediated DNA transfer.
Two transformation systems, based on the use of CaCl(2)/PEG and Agrobacterium tumefaciens, respectively, were developed for the zygomycete Rhizopus oryzae. Irrespective of the selection marker used, a pyr4 marker derived from R. niveus or a dominant amdS(+) marker from Aspergillus nidulans, and irrespective of the configuration of the transforming DNA (linear or circular), the transformants obtained with the CaCl(2)/PEG transformation method were found to carry multiple copies of tandemly linked vector molecules, which failed to integrate into the genomic DNA. Furthermore, these transformants displayed low mitotic stability. In contrast, transformants obtained by Agrobacterium-mediated transformation were mitotically stable, even under non-selective conditions. Detailed analysis of these transformants revealed that the transforming DNA had integrated into the genome of R. oryzae at a single locus in independently obtained transformants. In addition, truncation of the transforming DNA was observed, resulting in the integration of the R. niveus pyr4 marker gene, but not the second gene located on the transferred DNA. Modification of the transforming DNA, resulting in partial resistance to restriction enzyme digestion, was observed in transformants obtained with the CaCl(2)/PEG transformation method, suggesting that a specific genome defence mechanism may exist in R. oryzae. It is likely that the unique mechanism used by A. tumefaciens to deliver its transferred DNA to its hosts facilitates bypass of the host defence mechanisms, thus allowing the DNA to integrate into the chromosomal genome.